The ruffled border and attachment regions of the apposing membrane of resorbing osteoclasts as visualized from the cytoplasmic face of the membrane.
The aim of our present research was to visualize how the plasma membrane is modified and how the cytoskeleton interacts with the attachment and ruffled border regions of resorbing osteoclasts. In order to view the surface modification of membranes and associated cytoskeleton, we employed the method of cell-shearing combined with quick-freezing and rotary replication to expose and replicate an extensive area of the cytoplasmic face of the surface membrane of osteoclasts in contact with synthetic apatite as a substratum. The membrane apposed to the apatite was composed of three different domains: the attachment zone, ruffled border and the remainder. In the attachment zone, a highly organized actin filament network formed dot-shaped, F-actin rich adhesion sites, so-called podosomes, and the actin ring. The cytoskeletal filament of podosomes and actin ring appeared to be in direct contact with the cytoplasmic surface of the underlying membrane. Within the actin ring, individually recognizable podosomes were well preserved, which indicates that the actin ring was probably derived from the fusion of podosomes. After shearing at the ruffled border region, the ruffled border projections and membrane regions among the projections were left behind. These ruffled border projections contained the cytoskeletal network. These actin networks also appeared to be in direct contact with the inner side of the ruffled border membrane or in contact with it via membrane-associated particles. At the basal portion of the ruffled border, numerous clathrin-coated patches or pits were well preserved. Deeper clathrin-coated pits and vesicles were also found, which indicates an active site for receptor-mediated endocytotic events. Clathrin sheets were also observed in the cell periphery outside of the actin ring. This type of clathrin sheets adhered to the apatite substrate, but was not anchored to the actin microfilaments. Our study thus clearly visualized the interaction between the cytoskeletal filaments and the underlying membrane at the ruffled border, attachment zone and podosome in osteoclasts cultured on apatitepellets.